Cell proliferation rate and tumor volume in human osteosarcoma during exposure to methotrexate. A study on tissue transplants in nude mice.
The growth inhibitory effect of methotrexate (MTX) on osteosarcoma cells was studied in dysthymic nude mice bearing tumor transplants obtained from a patient before (PRE-CHEM) and after (POST-CHEM) preoperative chemotherapy for osteosarcoma of the distal femur. Cell proliferation was analyzed by autoradiographic evaluation of the fraction of labeled cells after continuous administration of 3H-thymidine for seven days. Histomorphometric analysis of the tissue distribution of cells in the partly ossified tumors was performed. The PRE-CHEM sarcoma transplants showed a significant reduction of labeled interphases from 52 to 1.7 percent upon daily MTX treatment of the mice as compared to controls. In contrast, MTX treatment did not inhibit cell proliferation in the POST-CHEM tumor transplants in which approximately 70 percent of the cells were labeled. Tumor volume increased by 65 and 54 percent in the MTX-treated PRE- and POST-CHEM groups, respectively. During the same eight-day period, control transplant volume increased by 30 percent (PRE-CHEM) and 20 percent (POST-CHEM). Tumor cell densities in the MTX-treated groups were reduced by a factor of approximately 11 in the PRE-CHEM transplants and by a factor of approximately 1.5 in the POST-CHEM transplants. The results show that in this patient the osteosarcoma cells had changed their responsiveness to MTX during the preoperative chemotherapy period. In both the MTX-sensitive and non-sensitive tumor lines, exposure to MTX induced increased tumor volume by increasing the extra cellular matrix volume, irrespective of the neoplastic cell proliferation rate. This effect of MTX was most pronounced in the MTX-sensitive tumor line. These results indicate that in the clinical situation it is difficult to judge the response to chemotherapy even from morphologic parameters.